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This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF THE CLAIMS: 

1 . (Previously Presented) A method for forming a supported metal-contiaining 
powder, the method comprising: 

(I) forming a dispersion of a particulate support in a solution, the solution 
comprising a solvent and a dissolved meta: 

(ii) removing heat from the dispersion to precipitate the dissolved metal from the 
solution onto the particulate support and to freeze the solution; and 

(ill) after step (ii). separating the particulate support from the frozen solution by 
freeze drying to yield the supported metal-containing powder, the powder comprising 
the particulate support aruJ a precipitated metal thereon, wherein during said separation 
at least a portion of the frozen solution is allowed to melt 

2. (Original) The method of daim 1 further comprising reducing the pre<:ipitated 
metal on the particulate support. 

3. (Original) The method of daim 2 wherein the predpitated metal is reduced to 
its metallic oxidation state. 

4. (Original) The method of claim 1 wherein the pariJculate support used to form 
the dispersion comprises a pre-deposited material selected from the group con<iisting of 
a pre-deposlted metal compound, a pre-deposited metal in Its metallic oxidation state, 
and combinations thereof, the method further comprising forming an alloy on th« 
particulate support, the alloy comprising metals derived from the pre-deposited material 
and the predpitated metal. 

5. (Original) The method of daim 1 wherein the dispersion is formed using a 
solution comprising a first dissolved metal and a second dissolved metal, both of which 
are precipitated on the particulate support upon removal of heat from said dispersion. 
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6. (Original) The method of claim 5 further comprising fomfiing an alloy iin the 
particulate support, the alloy comprising metals derived from the first and second 
precipitated metals. 

7. (Original) The method of claim 1 wherein the dispersion is within a container 
having an exterior and heat is removed from the dispersion in step (il) by contacting the 
exterior of the container with a cooling medium. 

8. (Original) The method of claim 7 wherein in step (ill) the separated solution is 
removed from tiie container. 

9. (Original) The method of claim 7 wherein the container has a cover that 
allows for a gas but substantially no particulate support to exit therefrom. 

10. (Original) The method of claim 1 wherein the volumetric ratio of the 
particulate support to the solvent Is at least about 1:8. 

11. (Original) The method of claim 1 wherein the volumetric ratio of the 
particulate support to the solvent is at least about 1 :5. 

12. (Original) The method of claim 1 wherein the volumetric ratio of the 
particulate support to the solvent is at least about 1 :2. 

13. (Original) The method of claim 1 wherein the dispersion has a viscosity that 
is least about 5,000 mPa>s. 

14. (Original) The method of claim 1 wherein the particulate support are- 
unifomnly dispersed in the solution. 

15. (Original) The method of claim 1 wherein the dispersion is a suspension. 
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16. (Canceled) 

17. (Canceled) 

18. (Canceled) 

19. (Currently Amended) A ntethod for forming a supported metal-containing 
powder, the method comprising: 

(i) forming a dispersion of a partiojlate support in a solution, the solution 
comprising a solvent^ [[and]] a first dissolved metal and a second dissolved me lal: 

(ii) removing heat from the dispersion to precipitate the first dissolved mntal and 
flie second dissolved metal from the solution onto the particulate support and by freeze 
the solution, wherein the heat is removed from the dispersion by contacting a container 
containing the dispersion with a cryogenic liquid; and 

(HI) after step (ii) separating the particulate support from the frozen solution by 
freeze-drying to yield the supported metal-containing powder, the powder compi rsing 
the particulate support and [[a]] Ids precipitated [[metal]] first and second metal s 
thereon. 

20. (Currently Amended) Themethodof claim 19 further comprising reducing 
the predpiteted [[metaQ] first metal or the precipitated second metal on the particulate 
support. 

21 . (Currently Amended) The method of claim 20 wherein the precipltat&d 
[[metal]] first metal or the precipi^ted second mfital js reduced to its metallic oxidation 
state. 

22. (Currently Amended) The method of claim 20 wherein the precipitated 
[[metal]] first metal or the pre cipitated second metal on the particulate support has a 
deposit size that Is less than about 20 nm. 
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23. (Currently Amended) The method of claim 20 wherein the precipitated 
[[metal]] first metal or the predpitated second metal on the particulate support has a 
deposit size that is between about 2 and about 3 nm. 

24. (Original) The method of claim 19 wherein steps (i) and (iii) are also 
perfomned in the container. 

25. (Original) The method of claim 24 wherein the container has a cover that 
allows for a gas but substantially no particulate support to exit therefrom. 

26. (Original) The method of claim 19 wherein the solvent is selected fnm the 
group consisting of water, an alcohol, acetic acid. cart)on tetrachloride, ammonia, 1,2- 
dlchloroethane, N.N-dimethylformamide, and formamide. 

27. (Original) The method of claim 19 wherein the solvent comprises wsiter. 

28. (Currently Amended) The method of dalm 19 wherein the first dissolved 
metal or the second dissolved metal is from a metal-containing compound selected 
from the group consisting of a metal sulfate, a metal nitrate, a metal nitrite, a motal 
oxalate, metal acetate, and metal formate. 

29. (Currently Amended) The method of claim 19 wherein the first dissolved 
metal or the second dissolved metal is from an inorganic metal-containing compound. 

30. (Original) The method of claim 19 wherein the particulate support are 
selected from the group consisting of a particulate carbon support and a particulate 
electrically conductive polymer support. 

31. (Cunrently Amended) The method of claim 19 wherein the partlculanj 
support used to form the dispersion comprises a pre-deposited material selecteil from 
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the group consisting of a pre-deposited metal compound, a pre-deposited metsal in its 
metallic oxidation state» and combinations thereof, the method further comprising 
fonming an alloy on the particulate support, the alloy comprising metals derived from the 
pre-deposited material and the first precipitated metal, the second precipitated metal, or 
both. 



32. (Original) The method of claim 31 wherein the loading of the pre-doposited 
material on the particulate support Is up to about 90 weight percent. 

33. (Original) The method of claim 31 wherein the loading of the pre-df ^posited 
material on the particulate support is between about 5 and about 60 weight pendent. 

34. (Original) The memod of daim 31 wherein the pre-deposited material has a 
deposit size that is less than about 20 nm. 

35. (Original) The method of claim 31 wherein the pre-deposited material has a 
deposit size that Is between about 2 and about 3 nm. 

36. (Original) The method of claim 31 wherein the alloy has a deposit size that 
is less than about 20 nm. 

37. (Original) The method of claim 31 wherein the alloy has a deposit size that 
is between about 2 and about 3 nm. 

38. (Canceled) 

39. (Currently Amended) The method of claim [[38]] 19 further comprising 
fomiing an alloy on the particulate support, the alloy comprising metals derived from the 
first and second precipitated metals. 
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40. (Currently Amended) The method of claim 19 wherein a post-deposited 
material is deposited onto the particulate support after step (iii), the post-deposited 
material being selected from the group consisting of a pre-deposited metal compound, 
a pre-deposited metal in its metallic oxidation state, and combinations thereof, the 
method further comprising forming an alloy on the particulate support, the alloy 
comprising metals derived from the post-deposited material and the first precip r tated 
metaL the second precipitated metal , or bp^ h- 

41 . (Original) The method of claim 19 wherein the particulate support has an 
average size of at least about 100 nm. 

42. (Original) The method of claim 19 wherein the particulate support hus an 
average size that is between about 200 and about 300 nm. 

43. (Original) The method of claim 19 wherein the particulate support comprises 
between about 1 and about 30 weight percent of the dispersion. 

44. (Original) The method of claim 19 wherein the particulate support ci:>mprise8 
between about 1 and about 10 weight percent of the dispersion. 

45. (Original) The method of daim 19 wherein step (il) comprises coolinjj the 
dispersion at a rate of at least about 20 "C/minute. 

46. (Original) The method of claim 19 wherein step (ii) comprises coollnu the 
dispersion at a rate between about 50 and about 100 "C/minute. 

47. (Original) The method of claim 19 wherein the cryogenic liquid is at a 
temperature that is at least about 20 "C below the freezing point of the solvent ftortion. 

48. (Original) The method of claim 19 wherein the cryogenic liquid is selected 
from the group consisting of liquid nitrogen, liquid hexane, liquid helium, liquid argon, an 
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ice water/hydrous calcium chloride mixture, an acetone/dry ice mixture, and a liiethyl 
ether/dry Ice mixture. 

49. (Original) A method of fonming a carbon supported platinum alloy, the 
method comprising: 

(i) forming a dispersion of a carbon supported platinum In a solution, the carbon 
supported platinum comprising a particulate cartson support and platinum In Its metallic 
oxidation state thereon, and the solution comprising a solvent and a dissolved non- 
platinum metal; 

(ii) removing heat from the dispersion to precipitate the dissolved non-platinum 
metal from the solution onto the carbon supported platinum and to freeze the solution, 
wherein the heat is removed from the dispersion by contacting a container contiilning 
the dispersion with a cryogenic liquid; 

(ili) separating the frozen solution and the carbon supported platinum by freeze- 
drying; and 

(iv) after step (III) fomning an alloy on the particulate carbon support to yield the 
carbon supported platinum alloy, the carbon supported platinum alloy comprising the 
particulate carbon support and the platinum and the non-platinum metal derived from 
the precipitated non^latinum metal. 

50. (Previously Presented) A method forfonnlng a supported metal-containing 
powder, the method comprising: 

(I) forming a dispersion of a particulate support in a solution, the solution 
comprising a solvent and a dissolved metal, the dispersion comprising about 1 to about 
30 weight percent of the particulate support; 

(ii) removing heat from the dispersion to precipitate the dissolved metal from the 
solution onto the particulate support; and 

(ill) after step (ii). separating the particulate support from the solution to yield the 
supported metal-containing powder, the powder comprising the particulate support and 
a precipitated metal. 
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51. (Previously Presented) The method of claim 50 wherein the dispersion 
comprises from about 1 to about 15 weight percent of the particulate support. 

52. (Previously Presented) The method of claim 50 wherein the dispenjion 
comprises fn^m about 1 to about 10 weight percent of the particulate support. 

53. (Previously Presented) The method of claim 50 wherein the dispereion 
comprises from about 3 to about 8 weight percent of the particulate support. 

54. (Previously Presented) The method of claim 50 wherein separation irf the 
particulate support from the solution is by freeze-drying. 

55. (New) The method of claim 50 wherein the particulate support comprises a 
pre-deposlted material selected from the group consisting of a pre-deposited metal 
compound, a pre-deposited metal In Its metallic oxjdatton state, and combinations 
thereof, and further wherein the powder resulting from step (ill) comprises the 
particulate support having therein the pre-deposited material and the precipitates! metal. 

56. (New) The method of claim 56 further comprising forming an alloy on the 
particulate support, the alloy comprising metals derived from the pre-deposited material 
and the precipitated metal. 
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